Inspired by the discovery of graphene, in the recent years twodimensional (2D) materials have become one of the most attractive subjects in materials science. 1 Although currently many efforts have been devoted to developing effective methods to construct 2D structures, the fabrication of this type of materials has still been a great challenge. 2 Very recently we reported the construction of the first single-layer 2D supramolecular organic framework (SOF) in water through cucurbit [8] uril (CB [8] )-based host-guest chemistry. 3 Lately we demonstrated that such 2D structures could have a significant impact on the property of soft materials through the fabrication of highly thermally stable hydrogels from 2D SOFs. 4 Due to their structural similarity to graphene, artificial 2D materials are also expected to display some intriguing features. However, the exploration on such features is quite rare up to date, as a result of the limited access to 2D structures.
Since the pioneering work of Tang and co-workers, 5 aggregation-induced emission (AIE) or aggregation-induced enhanced emission (AIEE) have drawn considerable attention in the past decade because of their important applications in the fabrication of optical materials. 6 The mechanism for the generation of AIE or AIEE is generally accepted to be the restriction of intramolecular rotation (RIR) of luminophores when they exist in aggregating state. 7 On the basis of this mechanism, a variety of materials which exhibit AIE or AIEE phenomena have been designed and fabricated, 8 among which tetraphenylethene (TPE) is the most widely used scaffold. In the construction of AIE/AIEE-based materials, self-assembly has been demonstrated to be an efficient tool to realize RIR trough non-covalent interactions. 9 In this context, selfassembled 2D structures should have the very advantage to confine luminophores in 2D space and thus should have a great potential to facilitate AIE or AIEE. However, to the best of our knowledge, such phenomenon has never been observed in a real 2D structure before. In this communication, we report the construction of a TPE-based 2D SOF with parallelogram pores. AIE was observed when the non-emissive monomers co-assembled with CB [8] to form a single-layer 2D SOF in water (Scheme 1). Its fluorescence was further enhanced when the monolayers were pushed to aggregate. The stepwise emission enhancement demonstrates interesting AIE and AIEE phenomena originating from the unique 2D SOF structure.
Scheme 1
The chemical structures of compound 1 and CB [8] and cartoon representation for the formation of 2D SOF and stepwise fluorescence enhancement. The TPE-based building block (1) was designed by incorporating four 4,4′-bipyridin-1-ium (BP) units on the periphery of a TPE skeleton. We and Liu et al. have previously proved that CB [8] could encapsulate two BPs in its cavity in a head-to-tail arrangement so that supramolecularly polymeric structures could be assembled from CB [8] and rationally designed monomers. 3, 10 Directed by the preorganized conformation of the building block and the host-guest interaction, it is expected that a 2D SOF with parallelogram pores could be assembled from 1 and CB [8] .
1 H NMR titration experiment was firstly performed to confirm the formation of polymeric structure. As shown in Figure 1 , the addition of CB [8] into a solution of 1 in D 2 O resulted in decrease of intensity and downfield shifts (except H 1 and H 2 ) of its peaks. The addition of 2.0 equiv. of CB [8] caused the signals of 1 to disappear completely. This result suggested that high-molecular-weight polymeric species formed in solution. Job's plot was further generated using UV-vis spectroscopy. It displayed a maximum absorption change at 33.3%, indicating a 1:2 stoichiometry for 1 and CB [8] (Fig. S1, ESI) . The formation of large polymeric structures was further evidenced by dynamic light scattering (DLS) experiment, which revealed that the hydrodynamic diameter (D h ) of the solution of the mixture of 1 and CB [8] (1:2) in water was 44.7 nm when the concentration of 1 was 0.25 mM (Fig. S2, ESI) . This value was 20 times larger than that of 1 alone in water at the same concentration. Concentration-dependence of D h was also examined. It was found that D h value of the solution of the mixture of 1 and CB [8] (1:2) in water increased with the increasing concentration of the mixture (Fig. S2, ESI) , indicating a higher degree of polymerization at higher concentration, which is a typical feature of supramolecular polymers.
The morphology of the as-prepared material was then visualized by microscopes. Transmission electron microscope (TEM) image revealed the existence of film-like structure with some corrugations, suggesting the formation of extremely thin 2D structure (Fig. 2a) . The thickness of the films was measured by means of atomic force microscopy (AFM). AFM also revealed the formation of flat and uniform films with a height (Fig. 2b) . This value agreed well with the diameter of rigid CB [8] (1.75 nm), confirming the formation of single-layer 2D SOF.
In order to investigate the internal order of the as-formed 2D SOF which is a key criterion for a true 2D polymeric structure, synchrotron small angle X-ray scattering (SAXS) experiment was carried out for the sample prepared by evaporating the solvent of an aqueous solution of 1 and CB [8] (1:2). SAXS displayed a scattering peak corresponding to d spacing of 2.11 nm (Fig. 2c) .This value was well consistent with the theoretical pore width of the expected parallelogram pores (2.08 nm) of the SOF calculated by semi-empirical calculations, further confirming the formation of 2D SOF with periodic pore distribution.
After the structure of the 2D SOF was corroborated, its property was then investigated. Since in this 2D SOF the TPE units were confined in 2D space, we anticipated that AIE effect might be generated in this unique architecture. As expected, monomer 1 was non-emissive in aqueous solution (Fig. 3a) . However, upon the addition of CB [8] into the solution of 1, Please do not adjust margins fluorescence emission could be detected. The intensity of emission increased with the increasing amount of CB [8] and reached a maximum when 2.0 equiv of CB [8] was added (Fig.  3a) . This fluorescence emission turn-on phenomenon could be attributed to the formation of the single-layer 2D SOF, in which free rotation of the TPE units was restricted and thus the radiative channel was opened. A typical feature of 2D architectures is that they are prone to aggregate to form layered structures, as a result of the large surface areas of sheet-like structures. Since the SOF is an ionic species, solvophobic interactions should arise between the SOF and the organic solvents in which SOF cannot be well solvated. We anticipated that the addition of organic solvents with low and medium polarity should push the as-prepared single-layer 2D SOF to aggregate in solution phase to reduce their contacting areas with solvent molecules. In such way the unfavourable solvophobic interactions could be alleviated. Water-miscible organic solvents such as acetone, acetonitrile, dioxane, and tetrahydrofuran (THF) were examined by introducing them into the solution of 2D SOF in water. Fluorescence emission of the resulting solutions was then recorded, which revealed that the addition of these organic solvents into the aqueous solution of SOF all resulted in enhancement of its fluorescence emission at different levels ( Figure S3, ESI) . Among the organic solvents tested, TFH did the best job, which should be attributed to its lowest polarity. Therefore, THF was selected as the poor solvent and more THF was further added. It was found that the fluorescence emission of the SOF remarkably increased upon the increased amount of THF (Fig. 3b) . TEM investigation revealed that the 2D structure was still maintained even 50% (V/V) THF was added (Fig. 4a) . Moreover, the stacked layers could be observed from the TEM image, clearly indicating the aggregation of single-layer 2D SOFs. DLS study confirmed again the aggregation of the monolayers in the presence of THF by demonstrating an increase of hydrodynamic diameter of the species in the solution of 1 and CB [8] (1:2) with the increasing THF/water ratio of the binary solvent (Fig. 4b) . Therefore, the enhancement of fluorescence emission of the 2D SOF after the addition of THF could be attributed to the aggregation of the single-layer SOF, which resulted in further inhibition of the rotation of TPE units in the stacked layers. In order to collect more evidence for this mechanism, a control experiment was performed by adding THF into aqueous solutions of 1 in the absence of CB [8] . It was found that the intensity of fluorescence emission of 1 could also be enhanced, but just to a small extent (Fig. S4, ESI) . This control experiment strongly suggested that it was the aggregation of single-layer 2D SOF that further increased the fluorescence emission.
In summary, a novel water soluble single-layer twodimensional supramolecular organic framework with parallelogram pores has been constructed through the assembly of CB [8] and a TPE-based building block. Thanks to the unique features of TPE skeleton and the rigid 2D polymeric structure, fluorescence emission of the non-emissive building block was turned on after it co-assembled with CB [8] to form a single-layer 2D SOF. By taking the advantage of the sheet-like structure of the 2D SOF, they could be further pushed to aggregate and thus the fluorescence emission could be further enhanced. This study demonstrates that interesting optical properties can be derived from intriguing 2D structures, which make such structures great promising for the fabrication of novel 2D functional materials.
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